This study attempted to test whether the use of computer-assisted language learning (CALL) and innovative collaborative learning could be more effective than the use of traditional collaborative learning in improving students' English proficiencies. A true experimental design was used in the study. Four randomly-assigned groups participated in the study: a traditional collaborative learning group (TCLG, 34 students), an innovative collaborative learning group (ICLG, 31 students), a CALL traditional collaborative learning group (C ALL TCLG, 32 students), and a CALL innovative collaborative learning group (C ALL ICLG, 31 students). TOEIC (Test of English for International Communication) listening, reading, speaking, and writing pre-test and post-test assessments were given to all students at an interval of sixteen weeks. Multivariate analysis of covariance (MANCOVA), multivariate analysis of variance (MANOVA), and analysis of variance (ANOVA) were used to analyze the data. The results revealed that students who used CALL had significantly better learning performance than those who did not. Students in innovative collaborative learning had significantly better learning performances than those in traditional collaborative learning. Additionally, students using CALL innovative collaborative learning had better learning performances than those in CALL collaborative learning, those in innovative collaborative learning, and those in traditional collaborative learning.
Introduction
Classes in Taiwan usually consist of the teacher lecturing while the students sit still, listening attentively and taking notes. The students do not dare to ask questions or speak up in class, rarely interacting with their teachers or classmates. They willingly fall into rote, reticent, and passive learning [1, 2] . The passive learning style is quite a contrast to active engagement in class, which is promoted in college education [3, 4] .
College education creates a more learner-centered environment, in which only a small amount of lecturing information is presented in each class period, accompanied by active learning exercises that enable students to learn individually, independently, and critically [5] . Since college education is much more career-oriented, focusing more on professional knowledge and specialized skills, the hours in the classroom are reduced, though more material is packed into each class period. With the writing. For instance, those better at speaking English were grouped with others who were better at English writing or reading but worse at speaking. The results showed that students situated in optimal complementary learning environments had higher English performances.
Although collaborative learning is considered an effective teaching/learning strategy for EFL instruction, large class sizes and limited time are also challenges for EFL teachers in Taiwan. Therefore, in order to increase students' learning outcomes, it is necessary to use teaching/learning technologies to facilitate the English learning process. Collaborative learning can be used in face-to-face language learning, and can be adapted for distance language learning or computer-assisted language learning (CALL).
Computer-Assisted Language Learning (CALL)
With the development of computer assisted language learning (CALL), there comes an increasing emphasis on integrating computer technology into English-language instructional material to help students achieve the desired learning outcomes, as well as provide them with learning tools and resources that would otherwise be unavailable. CALL is defined as any kind of language learning activity making use of computers [19] . Levy [20] defined CALL as the use of computers in language teaching and learning. It can also be broadly defined as the application of any media, computational method, or technique in language acquisition [21] .
Researchers have investigated the advantages of using computers as language tools in language instruction [22] [23] [24] [25] [26] . CALL technology allows students to access any learning website to learn a language at their own pace, at any time, and in any location. Through the Internet, students can access a virtual learning environment without being physically present in a classroom; they are also provided immediate feedback, helping students to have their questions answered in real-time. In addition, CALL can be used in place of tutors and tools, checking and testing students' learning progress [20, 23] . Blankenship's study [27] demonstrated the effectiveness of CALL technology in writing acquisition. After comparing the difference between computer-assisted instruction and lecture-based instruction for college students' writing courses, the results showed that the performances of students who received computer-assisted writing instruction were better than those who did not.
Liu, Chen, and Chang [28] used a computer-assisted concept-mapping learning strategy to improve English reading comprehension among EFL college students. They found that this strategy improved English reading proficiency among low-level groups, but was not as effective among high-level groups. Marzban [29] studied Iranian intermediate EFL students who used CALL in teaching reading comprehension: the students who used CALL significantly outperformed those who used traditionally-taught reading comprehension methods. Barani [30] explored the difference between CALL users and non-users among Iranian EFL learners in listening skills and activities, finding that CALL significantly enhanced students' listening skills.
E-learning systems, such as Blackboard, WebCT, Moodle, etc., have proven to be powerful platforms for management and progress in the education sector [31, 32] . Teachers may use the system to develop web-based lecture notes and online quizzes and to monitor students' progress; students may use the system to download course materials, check course announcements or syllabi, submit assignments, take quizzes, and check course grades [31] . In addition, they can use forums, wikis, and chat rooms to support collaborative learning.
Looking at the literature discussed above, it is obvious that collaborative learning and CALL can enhance students' English learning performance. However, it is worthwhile to explore different learning methods and strategies using CALL and collaborative learning to improve students' learning outcomes. Considering that most EFL collaborative learning groups were arranged according to similar, rather than complementary, characteristics, the study attempted to test whether the use of CALL in different collaborative learning groups (here innovative collaborative learning groups and traditional collaborative learning groups) could enhance students' English learning proficiencies in terms of listening, reading, speaking, and writing.
Methodology

Participants
One hundred and thirty-one college freshmen participated in the study, all of whom had studied English for at least six years, beginning in junior high school. Based on English placement test results from the beginning of the academic year, they were randomly assigned into either the control or experimental groups, all at the intermediate level of English proficiency. Additionally, all participants had to take the TOEIC (Test of English for International Communication) pre-test and post-test one week before and one week after the intervention.
Measures
TOEIC Listening, Reading, Speaking, and Writing Tests
The TOEIC listening, reading, speaking, and writing pre-test and post-test were used to measure students' ability to use English in everyday communication activities at an interval of sixteen weeks. The pre-test and post-test were not the same, but had similar items. TOEIC was developed by Educational Testing Service (ETS) in 1979, the largest private educational testing organization, with tests including TOEFL, SAT, GMAT, etc. Based on the TOEIC Examinee Handbook [33] , the reliability of the TOEIC scores has been around 0.90 and higher. There is a moderately strong correlation (0.40-0.50) between test-takers' TOEIC scores and their assessment of their own ability to accomplish certain English listening, reading, speaking, and writing tasks. Since the test was first administered in 1979, TOEIC has gone through a series of validity and reliability tests, becoming more popular among organizations, companies, and academic instructions as a measure of how well the student can communicate in English [34] [35] [36] .
In the TOEIC pre-test and post-test, the listening section contained 100 multiple-choice questions, totaling 495 points, with 10 questions relating to photographs, 30 question-response questions, 30 questions about short conversations, and 30 questions about short lectures. The reading section contained 100 multiple-choice questions, totaling 495 points, with 40 questions about incomplete sentences, 12 questions requiring the student to complete a text, 28 questions about single passages, and 20 questions about double passages [37] . There were 11 questions in the speaking section, totaling 200 points, with two questions requiring the student to read a text aloud, one question requiring the student to describe a picture, three free-response questions, three questions about the information provided, one question requiring the student to propose a solution to a problem, and one question requiring the student to express an opinion. There were eight questions in the writing section, totaling 200 points, with five questions requiring the student to write a sentence based on a picture, two questions requiring the student to respond to a request, and one opinion essay [38] .
In-Depth Student Interviews with Individuals and Groups
Interviews allowed for greater depth of data collection [39] . In-depth student interviews with individuals or groups were also used to triangulate the quantitative results, as well as to assess possible advantages or difficulties in using CALL in different collaborative learning groups. Pseudonyms were used to encourage honest responses and to protect the students' privacy. All the interviews were conducted in Mandarin Chinese and tape-recorded to help the researchers understand the students' opinions and reflections upon the class. In order to generate accurate interpretations, after translating the interviews into English, the researchers asked a bilingual teacher to review the translated data.
Experimental Design
A true experimental design was used in the study. To determine whether the use of CALL and innovative collaborative learning could increase students' English proficiencies, four groups were used in the study: one control group and three experimental groups. The control group (TCLG) underwent traditional collaborative learning not using CALL; Experimental Group 1/ICLG underwent innovative collaborative learning not using CALL; Experimental Group 2/C ALL TCLG underwent traditional collaborative learning using CALL; and Experimental Group 3/C ALL ICLG underwent innovative collaborative learning using CALL.
The groups using CALL (C ALL TCLG and C ALL ICLG) had to go to the Moodle website [40] and Pearson Longman's MyTopNotchLab website [41] for self-study and were required to do assignments to post articles and use discussion forums to discuss and interact with their cluster mates, while the groups not using CALL (TCLG and ICLG) had to spend at least two hours of self-study on the Top Notch 2 Workbook. The groups using traditional collaborative learning methods (TCLG and C ALL TCLG) were allowed to form their own learning clusters. The Control Group/TCLG formed eight clusters, six clusters of four students and two clusters of five. Experimental Group 2/C ALL TCLG formed eight clusters, and each cluster had four students. For those situated in the innovative learning groups (Experimental Group 1/ICLG and Experimental Group 3/C ALL ICLG), they had to undergo the following three steps discussed in the following section to derive the innovative collaborative learning clusters. Experimental Group 1/ICLG comprised seven clusters, four clusters of four students and three clusters of five) and Experimental Group 3/C ALL ICLG comprised eight clusters, six clusters of four students and two clusters of five). Each student was only arranged into one group.
A one-way MANOVA (multivariate analysis of variance) was applied here for the pre-test. The pre-test results (see Table 1 ) showed that there were no significant differences among the mean scores of the TCLG (means (M) = 225. 42 In other words, they were all homogeneous on the listening, reading, speaking, and writing sections. After a sixteen-week intervention covering six instructional units, four groups were compared in the TOEIC post-test to evaluate their English learning performance. Table 2 shows the research design. In order to arrange the learning clusters for the innovative collaborative learning groups (ICLG and C ALL ICLG), pre-test scores in the four categories of proficiency were evaluated and the students in the two groups were organized into clusters based on the following three steps:
Step 1. Using pre-test English scores to normalize the listening, speaking, reading, and writing scores via Equation (1):
. . , 131},m = 1 for listening proficiency, 2 for speaking proficiency, 3 for reading proficiency, and 4 for writing proficiency. K lm : the lth student in the mth normalization score in listening, speaking, reading, and writing scores. Y lm : the lth student in the mth initial score in listening, speaking, reading, and writing scores. Y max m : the maximal scores in the mth initial score in listening, speaking, reading, and writing scores.
Step 2. Reaching the agreement to arrange innovative learning groups based on students' complementary differences in pre-test listening, speaking, reading, and writing scores.
Viewing that most EFL collaborative learning groups were arranged according to similar rather than complementary characteristics, the study intended to group students based on their mutual complementary strengths in order to help them learn from each other, exchanging their learning methods and experiences. Listening and speaking belonged to oral communication, while reading and writing belonged to written communication. Research has shown that listening and speaking proficiencies were highly correlated with, and complementary to, each other; reading and writing proficiencies were highly correlated with, and complementary to, each other [42, 43] . Hence, the researchers convened a panel of experts from universities and reached an agreement that listening and speaking proficiencies were complementary to each other, and reading and writing proficiencies were complementary to each other. For example, if Student A had good English listening proficiency and poor English speaking proficiency, while Student B had poor English listening proficiency and good English speaking proficiency, Student A could help Student B in his/her English listening learning and Student B could help Student A in his/her English speaking learning. Additionally, because English reading and writing proficiencies could demonstrate students' vocabulary and grammatical abilities, the expert panel determined that the English reading and writing proficiencies were complementary to each other. The clusters could be derived via Equation (2):
γ and δ: the weights (γ + δ = 1); θ: the threshold.
K m : the mean of the mth normalized score in English listening, speaking, reading, and writing scores.
Step 3. Deriving the innovative learning clusters for Experimental Group 1/ICLG and Experimental Group 3/C ALL ICLG.
To derive the innovative collaborative learning clusters in Experimental Group 1/ICLG and Experimental Group 3/C ALL ICLG, the teacher computed the complementary value and determined whether the value was less than or equal to the threshold. In this study, listening, reading, speaking, and writing scores on the TOEIC pre-test were taken into consideration as complementary competencies when the researchers arranged the clusters of students for the course. The γ and δ values were set at 0.5, and the θ value was set at 0.2.
Procedure
The teaching material used in these four groups was taken mainly from an intermediate-level textbook, Top Notch 2, published by Pearson Longman, which was developed for young adults learning to speak and communicate in English confidently and fluently [44] . The teacher, teaching activities, materials, assignment, and instruction time were the same for each group to avoid confounding effects on the experiment. The treatment lasted sixteen weeks with classes taking place two times per week, plus at least two hours of self-study per week.
During the 16-week experiment, the groups using CALL (Experimental Group 2/C ALL TCLG and Experimental Group 3/C ALL ICLG) had to go to the Pearson Longman MyTopNotchLab website and Moodle website for self-study and were required to do assignments, such as those indicated with the sign " Symmetry 2017, 9, 141 7 of 16
Step 3. Deriving the innovative learning clusters for Experimental Group 1/ICLG and Experimental Group 3/CALLICLG.
To derive the innovative collaborative learning clusters in Experimental Group 1/ICLG and Experimental Group 3/CALLICLG, the teacher computed the complementary value and determined whether the value was less than or equal to the threshold. In this study, listening, reading, speaking, and writing scores on the TOEIC pre-test were taken into consideration as complementary competencies when the researchers arranged the clusters of students for the course.
The γ and δ values were set at 0.5, and the θ value was set at 0.2.
During the 16-week experiment, the groups using CALL (Experimental Group 2/CALLTCLG and Experimental Group 3/CALLICLG) had to go to the Pearson Longman MyTopNotchLab website and Moodle website for self-study and were required to do assignments, such as those indicated with the sign "
Movies and Entertainment", to post articles for sharing, and to use the discussion forums (such as those indicated with the sign " Movies and Entertainment" to discuss topics and interact with their cluster mates. There were six topics in the experiment; for each topic, each student in both Experimental Group 2/CALLTCLG and Experimental Group 3/CALLICLG had to post at least one article that he or she had read and was interested in. After reading and posting an article for sharing, the student had to go to the same discussion forums to give at least two replies, opinions, or reflections to the threads and messages posted by other cluster mates (each a minimum of 150 words).
Computer-Assisted Language Learning (CALL) Tools
Moodle (Modular Object-Oriented Dynamic Learning Environment)
To carry out the research, a General English course was set up in Moodle. Additional teaching resources and online activities for students accompanied each unit as an extension of face-to-face course instruction. Moodle is an easy-access and learner-centered online course management system that students can work with to build their knowledge. Moodle's General English course offered syllabi access, quizzes, notices, and lecture resources. Additionally, assignments and discussion forums were added as an online learning space for group discussion and the sharing of ideas.
Pearson Longman's MyTopNotchLab Website
Pearson Longman's MyTopNotchLab is an online learning website for the Top Notch series English course. Students used the code provided with the Top Notch 2 coursebook to register and log on to the e-lab course. It offered students additional learning resources, online exercises, and web-based homework from the Top Notch 2 Student's Book to master each learning unit. Students were allowed to complete the learning activities anywhere with access to the Internet.
Data Analysis
The collected data was analyzed quantitatively and qualitatively. The statistical package used to analyze the quantitative data was SPSS (Statistical Packages for the Social Science). The descriptive statistics included means and standard deviations. Moreover, two-way MANCOVA (multivariate analysis of covariance), two-way MANOVA, and three-way ANOVA (analysis of variance) were used to explore the differences. Step 3. Deriving the innovative learning clusters for Experimental Group 1/ICLG and Experimental Group 3/CALLICLG.
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Movies and Entertainment", to post articles for sharing, and to use the discussion forums (such as those indicated with the sign "
Movies and Entertainment" to discuss topics and interact with their cluster mates. There were six topics in the experiment; for each topic, each student in both Experimental Group 2/CALLTCLG and Experimental Group 3/CALLICLG had to post at least one article that he or she had read and was interested in. After reading and posting an article for sharing, the student had to go to the same discussion forums to give at least two replies, opinions, or reflections to the threads and messages posted by other cluster mates (each a minimum of 150 words).
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Results
Quantitative Results
The study investigated whether the use of CALL and innovative collaborative learning could be more effective than traditional collaborative learning. Pre-and post-intervention results for four groups' English listening, reading, speaking, and writing proficiencies were examined. As shown in Table 1 , the difference on the pre-test was not statistically significant at a = 0.05; the four groups were assumed to be equivalent. However, after intervention, a two-way MANCOVA was used in order to illustrate whether pre-test results would affect the results of post-test. Hence, the researchers used the listening, reading, speaking, and writing variables in the pre-test as covariates to analyze whether there were any significant effects on the post-test. The results showed that the pre-test were not significantly related to the post-test in listening (Wilks' Lambda: p = 0.651), reading (Wilks' Lambda: 0.995; p = 0.967), speaking (Wilks' Lambda: 0.947; p = 0.156), and writing (Wilks' Lambda: 0.992; p = 0.914). Instead, the researchers further used a two-way MANOVA to identify the level of significance and differences in means between the groups that used CALL learning technology (C ALL TCLG and C ALL ICLG) and the groups that did not (ICLG and TCLG), and between the groups situated in innovative collaborative learning (C ALL ICLG and ICLG) and the groups in traditional collaborative learning (C ALL TCLG and TCLG).
Since the interaction effect between the learning technology factor and the collaborative learning factor was not significant, the learning technology factor and the collaborative learning factor were further analyzed (see Table 3 ). In terms of learning technology, there were significant differences between the groups that used CALL (C ALL TCLG and C ALL ICLG) and the groups that did not (ICLG and TCLG), at the 0.05 significance level in all proficiencies. Regarding the collaborative learning factor, there were significant differences in the groups in innovative collaborative learning (C ALL ICLG and ICLG) and the groups in traditional collaborative learning (C ALL TCLG and TCLG), at the 0.05 significance level in all proficiencies.
Furthermore, the results showed that the experimental groups improved more than the control group; in the listening, reading, speaking, and writing sections, the mean scores of C ALL ICLG (M = 281. 18 After a two-way MANOVA, while further investigating the differences between the students using CALL and those who, via the post hoc analysis of the Fisher's LSD (least significant difference) test, the researchers found that in the reading section, the mean score of those students using CALL (C ALL ICLG and C ALL TCLG) (M = 228.41) was statistically significantly higher than that of students not using CALL (ICLG and TCLG) (M = 208.29) at the 0.05 significance level. Notably, in the listening, speaking, and writing sections, the mean scores of the students using CALL (M = 278.11, 87.74, and 89.46) were significantly higher than those of the students not using CALL (M = 255.40, 76.57, and 67.22) at the 0.01 significance level (see Table 4 ). Using Cohen's d formula, effect sizes of the post-tests of the students using CALL and the students not using CALL were also calculated to indicate the practical significances of the results (see Table 4 ). As Cohen [45] indicated, the larger the effect size, the greater the impact of intervention. An effect size between 0.2 and 0.5 indicates a small effect size; an effect size between 0.5 and 0.8, a moderate effect size; an effect size greater than 0.8, a large effect size. The effect sizes on listening and speaking were 0.55 and 0.76, indicating moderate effect sizes. The effect size on reading was 0.37, indicating a small effect size. The effect size on writing was 1.12, indicating a large effect size. Collaborative learning: to test the differences for traditional collaborative learning and innovative collaborative learning. Learning technology: to test the differences for using CALL and not using CALL. Interaction: to test the interaction effect between collaborative learning factor and learning technology factor Non-CALL = 65; CALL = 66; SD: Standard deviation; * p < 0.05, ** p < 0.01.
As for the comparison between the groups in traditional collaborative learning and those in innovative collaborative learning (see Table 5 ), the mean scores on the reading and speaking sections of those groups in innovative collaborative learning (ICLG and C ALL ICLG) (M = 228.26 and 85.49) were statistically significantly higher than those of the students in traditional collaborative learning (TCLG and C ALL TCLG) (M = 208.74 and 78.96) at the 0.05 significance level. Notably, in the listening and writing sections, the mean scores of the groups in innovative collaborative learning (M = 276.72 and 85.52) were significantly higher than those of the groups in traditional collaborative learning (M = 257.11 and 71.42; p < 0.01). Therefore, in order to explore which factors would affect listening, reading, speaking, and reading. Figure 1 shows the improvement of English proficiencies in C ALL ICLG, C ALL TCLG, ICLG, and TCLG students in terms of listening, reading, speaking, and writing. Three-way ANOVA (two independent factors and one dependent factor) was used here. The authors performed an analysis for repeated measurements with pre-test and post-test as the dependent variable (hereafter called test factor). Two independent variables were the learning technology factor and the collaborative learning factor. One dependent factor was the test factor, including pre-test and post-test. Table 6 shows the analysis results in listening. There was no significance between the two factors or among the three factors. The two main effects-learning technology and collaborative learning-were significant (p < 0.000, p = 0.019). That is, to affect the listening scores, learning technology and collaborative learning were the main contribution factors. Therefore, as shown in Figure 1 , the slopes of the lines for English listening proficiency in ICLG, C ALL TCLG, and C ALL ICLG were steeper and more positive than the slope of TCLG. Table 7 shows that in English reading proficiency, there is a significant interaction effect (collaborative learning * test, p = 0.007) in within-subjects. The main effect of learning technology was significant (p = 0.011). This means that in the reading scores, learning technology had a stronger effect than collaborative learning because the main effect of collaborative learning was not significant (p = 0.930). Hence, as shown in Figure 1 , for the groups not using CALL-TCLG and ICLG, there is an interaction between the slopes of the lines for English reading proficiency; for the group using CALL-CALLTCLG and CALLICLG, there is also an interaction between the slopes. Therefore, it can be assumed that learning technology can bring a positive effect on English reading proficiency. SS: sequential sum of squares; df: degrees of freedom; MS: mean squares; * p < 0.05, ** p < 0.01. Table 8 shows that, in English speaking proficiency, there was no significant interaction between the two factors or among the three factors. Only the main effect leaning technology was significant (p = 0.001). Hence, learning technology is the main factor to affect the speaking scores. Therefore, as shown in Figure 1 , the slopes of the lines for English speaking proficiency in Table 7 shows that in English reading proficiency, there is a significant interaction effect (collaborative learning * test, p = 0.007) in within-subjects. The main effect of learning technology was significant (p = 0.011). This means that in the reading scores, learning technology had a stronger effect than collaborative learning because the main effect of collaborative learning was not significant (p = 0.930). Hence, as shown in Figure 1 , for the groups not using CALL-TCLG and ICLG, there is an interaction between the slopes of the lines for English reading proficiency; for the group using CALL-C ALL TCLG and C ALL ICLG, there is also an interaction between the slopes. Therefore, it can be assumed that learning technology can bring a positive effect on English reading proficiency. Table 8 shows that, in English speaking proficiency, there was no significant interaction between the two factors or among the three factors. Only the main effect leaning technology was significant (p = 0.001). Hence, learning technology is the main factor to affect the speaking scores. Therefore, as shown in Figure 1 , the slopes of the lines for English speaking proficiency in C ALL TCLG, and C ALL ICLG were more positive, with minor steep slopes, than those of TCLG and ICLG. Table 9 shows that in English writing proficiency, There were significant interaction effects on learning technology * test (p < 0.000) and on collaborative * test (p = 0.008) in within-subjects. The two main effects-learning technology and collaborative learning-are also significant (p < 0.000; p < 0.000). Hence, learning technology and collaborative learning were the main factors to affect writing scores. As shown in Figure 1 , learning technology and collaborative learning can bring a positive effect to the slopes of the lines for English writing proficiency. 
Qualitative Results
As the quantitative results showed that the C ALL ICLG group outperformed the other three groups, four male and four female students in the C ALL ICLG group were randomly chosen and interviewed to gather more in-depth feedback in order to triangulate the quantitative data obtained in the post-experimental results. Five students in C ALL ICLG reflected that, as compared with traditional collaborative learning, they enjoyed staying in the innovative collaborative learning group because they could contribute something to the group. Additionally, they enjoyed interacting with their cluster mates in online discussions (M1, M9, F2, F18, F19; M: male student; F: female student). Six students felt more comfortable with online practice exercises, particularly in speaking and pronunciation, because they knew they would not be scolded or corrected in front of their classmates.
Furthermore, in listening practice they were able to listen to the passage repeatedly until they grasped the idea (M8, M9, M13, F10, F18, F19). They consequently became more active and motivated in their English language acquisition, willing to share experiences with their cluster mates and teachers (M1, M9, M13, F2, F18). All students felt that CALL in innovative collaborative learning made their English classes more interesting, and that it was easier to maintain their focus. They enjoyed contributing to the class and getting more involved in the learning process (M1, M8, M9, M13, F2, F10, F18, F19). With the assistance of CALL, students could learn and communicate with each other at any time or in any place. Students also felt that computers were a very useful tool for independent learning. Since they could learn at their own pace and in their own way, they became much more autonomous in their English language learning (M1, M8, M9, M13, F2, F10, F18, F19 ).
Discussion
The quantitative and qualitative results suggested that CALL in innovative collaborative learning was more effective than CALL in traditional collaborative learning, innovative collaborative learning, and traditional collaborative learning.
In the study, the learning technology of CALL and two different collaborative learning methods were designed to be incorporated into regular class instruction. Since there was no interaction between the learning technology and collaborative learning methods, and there were significant differences between the scores of the students using CALL and the students not using CALL in English proficiency tests, it could be concluded that the use of CALL could improve students' abilities to learn English. The research results correspond with Tseng and Liou's finding [46] that online practice can increase students' learning performance. The use of CALL in collaborative learning can help students control their learning process, not only because CALL is independent of both time and place, but because the content can be adapted to students' needs. The use of online tutorials and the assistance of teachers and peers can help students in mastering the learning unit, correcting mistakes, and understanding material [47] . In CALL, students actively participate in and, to some degree, control the building of their knowledge [48] . When getting tired or bored, they may pause in the middle of learning, or may stop and shift to another learning activity [47] . When students are able to control their learning pace and content, they feel less stressed and, in turn, feel more confident in their English language acquisition [48] . Therefore, the students who use CALL can have greater proficiency in English than those who do not. The results shown in Tables 3 and 4 and Figure 1 reveal that the use of computer technology can have a positive effect on English language learning. Additionally, Tables 6-9 show that learning technology can bring a stronger effect to English listening, reading, speaking, and writing proficiencies.
Furthermore, compared with the students in CALL collaborative learning (C ALL TCLG), the students who took part in CALL innovative collaborative learning (C ALL ICLG) had better English learning outcomes. What makes CALL innovative collaborative learning successful is that people in the C ALL ICLG group feel that they are needed by their cluster mates since, with different complementary competencies, they can contribute to the learning community, equally participating in the construction of knowledge and sharing of ideas with each other. Additionally, when they need help, the students stronger in certain competencies may explain, elaborate, or give examples of the answer, which may increase interaction among mates and also foster deeper understanding of the learning material. When people contribute equally to their learning clusters, they build interdependence among their group or cluster mates. Accordingly, they are encouraged to help each other contribute a greater effort to the success of the class as a whole [49] . Yet, those lower achievers in the CALL traditional collaborative learning group may gain more from the learning group even though they contribute less than their high-achieving counterparts [50] .
Moreover, in traditional cooperative or collaborative learning groups, low-achieving students may be teased and criticized by their mates, which may discourage them from getting actively involved in collaborative learning activities [23] . However, students in CALL innovative collaborative learning may prevent mistreatment of those needing special learning assistance, for each student in the C ALL ICLG group has a certain strong competency and can make a certain contribution to the group. Therefore, students can collaborate with one another equally to achieve learning goals, which also leads to mutual improvement among group or cluster mates [49] . In brief, CALL in innovative collaborative learning is worth recommending for all students.
Though the results revealed that the use of computer technology and innovative collaborative learning can be more effective than the use of traditional collaborative learning in improving students' English proficiencies in listening, reading, speaking, and writing, there are limitations to this study. While arranging the learning clusters for the innovative collaborative learning groups, the study only took students' pre-test scores in the four categories of proficiency into consideration. Furthermore, any individual differences in students that were not identified or measured might have contributed to the treatment effect. Future studies may take students' characteristics related to performance and social features into consideration, such as cognitive styles or learning styles, in order to form more comprehensive innovative collaborative learning groups for students situated in CALL or non-CALL environments.
Conclusions
This study attempted to determine whether the use of CALL and innovative collaborative learning could be more effective than traditional collaborative learning in improving students' English proficiencies in listening, reading, speaking, and writing. The results revealed that students who used CALL had significantly better learning performances than those who did not, and that students in innovative collaborative learning had significantly better learning performances than those in traditional collaborative learning. Additionally, students in CALL innovative collaborative learning had better learning performances than those in CALL collaborative learning, those in innovative collaborative learning, and those in traditional collaborative learning.
The research results may indicate that the learning technology CALL was worth recommending for students in Taiwan, either in traditional collaborative learning or innovative collaborative learning. Furthermore, students in the CALL innovative learning group would have better learning performances. This study outlined an alternative for using CALL innovative collaborative learning in English-language acquisition. It is noteworthy that the most significant contribution of this paper involves the creation of CALL innovative collaborative learning alongside class instruction that explicitly reflects how innovative collaborative learning clusters can optimally facilitate learning through teaching. In these learning clusters, students can both teach and learn from each other in conventional face-to-face class learning or online learning, contributing equally to their clusters according to their competencies. Future studies may take students' other characteristics into consideration, such as gender, personality, learning styles, cognitive styles, etc.
